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Publication Title: 

AFM CANTILEVER AND ITS MANUFACTURE 



Abstract: 

Abstract of J P 9105755 

(A) PROBLEM TO BE SOLVED: To provide an AFM(atomic force microscope) 
cantilever in which the side wall of the hole of a sample can be observed without 
bringing the tip of a cantilever beam or the side surface of a probe part into 
contact with the sample. SOLUTION: In the AFM cantilever 100 formed out a 
cantilever 101, a probe part 102 provided on the tip part of the cantilever 101, 
and a support part 104 provided on the base part of the cantilever 101 , the probe 
part 102 is formed on the terminal part of the cantilever 101 so as to have an 
obtuse angle to the cantilever 101, projections 103a-103c are provided on the tip 
part of the probe part 102, and one of them is formed as to be parallel to the 
cantilever 101 in the opposite direction to the arrangement position of the support 
part 104. 
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mm KWfc^si^^i. 
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im& 1 3 ^ftoi^t . seaw x o 
mrch h mmiz . wm*>mii=*t vxmn iz&i&z tu-z 

ItZMLXBimjfoltZfatfXBtfZZtiX^&Z. t ZWtikt 

tl)AFM^yfl/A- 0 

[ msm 2 ] m$m^mt . mmn-hm^nmz 
mmztix v^^t zmkt -t&m^m i tmco a f m 

mtm^^^zfatfxBWL^tixv^^ t ^mt 

C If «3S 5 ] flfi 0 s o I gHRfc|*:frttx >y f - y 

ymmzx^^^ym^-y^mm-hJMt. 
M^-ftx . y i->ymmz x k> m&ffi*>m> *?->&m 
m<7)mzcofrft-hmi f z&fffi-& t nmzm*ffi*>m<7)& 

fy»:j;D^»i»ig^ mtmrntm 
^ffl^Ki: Ltzmtmmt<?>m§m*nz-x^h z t 

^fctSAFM^yfl/A-. 
[If5f<ll7] If^Jl 6 IBfstf) A FM^yf U^—COm 

c if s ] mmmx^mimmmmt . &wm» 
t,z+¥mzmjjmzmft^&^mw>$:mt. tmu^co 

t —Wet &Xd izmmztix v * h <r 

i:^#m^-r^lf5f<ll6l2tJi^AFM^y^WS'- 0 

(10 0) fO*SA®*t>-pm*SA^U3Vt^^S<i. 
^'Jr?y<l 1 0>^t<(i:^ti^|5l^comM H B H #^ 

•eft & «t o fcmi&tz z\tz%mt •* h mm e mmco 



AFM^yfWK 
[0001] 

(Atomic Force Microscope : AFM) tCfflt^AFM 
[0002] 

(Scanning Tunneling Microscope : STM) tfi Binni 
ngfcRohrer^^j; *)%ffl%tLXfrt>. ISF?*— 

mmthzmmx-z &mmmt Lx^mx-mmtmA, 
x*^h 0 L^tsTMTii. mmx^- zmmmnm) 

[0003] ^ZX\ STMttStt&if— ^KSffi*4&«) 

-r § ^ijffl t =sr3&« ^ . stm ximm 
-?t:fflt&<7>im&. x^-?-cDmmxwm 
•thc\b cr>x% tmsmt tx . iK¥mjim$m < a f 
m) s&q^gs^LTv^. ;oafm(i mtimmme 

2-1 30 302-^( ffillA : IBM, : G. b" 

-7b, s&HjftfKgfr : ^ryy°)vmm<r>m.^mm'h^m 

[0 0 04] AFMO«STMtIfHLtfcl ^ 
STn — 7$MM ( SPM) co — z>b LXi$M~Jlft> 

tih. AFMTii. &&mzM^2m&tt (mt&) * 

S^c 6 £ & <! tPCZ h X o t=Sr-?T o 

[ooo5]±a5U3t«ta ^AFMfti)iti.^M7 o 

n-riWH (SPM) ffl^yfi/A'-f 7TtU 

ii s T.R.Albrecht^^##:I Ci^7°n-bXS:JCEffl t 

— £^LTI» C ThomasR. Albrecht and Calvin F. 
Quate : Atomic resolution imaging of a nonconduct 
or Atomforce Microscopy, J. Appl. Phy. 62(1987)259 

mm ] . y^~y~commmxmttfznm^ 

^^yfP^-f^Til rtv-f-TvHzXliZ&^Xftm 

-t&zttfxz. {&axMttfmmztix^&. x^x 
mtxte. ^mmc^Tu^x^mmLx^m^ti 

[0006] -if. &*z^mmM8&£x ^ommitt 

nmz* *mm-& $ 
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h7X. A'^fx;^^ttl^ 0 (fflf3-10 
4 1 3 6#£fR, tfJI&A : I BM, %ffi% ■ bVX. A 
>f x/Wfi, ^Hcom : ■ «r>f 77^i 

[0007] ±m&mm^comm$jjm$:. mi&co 

(A) - (D) £#ML&^%t£t#T& 0 x?-hMM 
b LXWtfti' V n yl^ilCffMLfc y'J3 

tT^UnyS^SrM^ttR I E»|,:h(:j;^ 
HI38^ ( a ) J: ya&KH01£&:KSS 
jS)«fll02*^fiW-&. sSrfclKBIiK^^U^^JRvx^ 

tra*. act. t»IEtt«^S^i02^Mta<«rtt 

x-y^y^i&g^S.rfcfcrJ; HI38^ (B) fc^i 
ate. 35S«i&£/h3 WTS&fcnii^ 

& o m^fcn^vi->y'zmtzbi l z£t)^ m 

38(7) (C) fc^Tiat. ^bi/UnyJ^VX^1103^ 

nrizn^mmmmmb zmm-z . st^is^ 

y3y^x^i03&BS^r& 0. 1*138?) 
(D) te*^-J: 5 3fc^^£i^ofc^o8f#t 

[0008] J; 3 £^**^£&#ofc^co& 
[0 0 0 9] 

[^* s JS¥^U«t a fc-fStlH] 13390 ( a) , ( B ) 

-T\ 1201iim^^ I202iimm. 1203(i^#t^ 
t T V . ^#tfP1202tiA-!#*>^120l£7)3fe 

i£tf)J: ate. ^i+^^A-^^^JilI^ffMLTV^^ 

[0010] AFMtll ^Wt^yfl/A'-J 

^T«t 3 fc. M1$^1201O5fc*»1201 a fcifiJfll211<0 
^®1212 b &&M Lft*). fil#tgP1202OWM1202 ati 
^^1213^^1214 fc ^jttfC . »in:««#W)8Ttf 

[ooii] ttr^t^hvx. ami/^^ 

m& l . as#tas5fess® t *-;us t offish 
t «* o . aream*** t < m& t r t * e> t v * a mm 

[0012] ^fflMKfflAFM^yf 



ot\ mmcomm^m^ti^^^mmbm^m 

Vt*m&rt& A f ws-^t^os^^tm 

lf^iI3iam^0H(i. t»^^IM®. JSTO 
ft. ^ffi^ffi^fg^AFM^y^ws-^^fit-r^ - 

<7)A f yfi/A- sfBmfcrMiwttJ: < m&t&um 
%mm~t&zb*Bmb-f& a m?m6$mcD%pm. 

^AFM^yfl/A'-^ tefEK "TIBS: AFM^yf 

urt-zmm-&z.b*Mmb-r&. tmm9$m?m 
mz. it ^ii 6— smmcoAFM^y^u^—^m^z 

[0013] 

[ mm z mm- &te#>e&m± lerajas m^-r h tz 

i^iistfeoT, tmm^mznLxmt^Mmi 
mm b imnrnxh h mmiz . tmn^mzn vxmn 
iz&&i$ixizmmb*ffiz-. mmmt. 

mimmTM&ffiMffiffittftm^&KcDftmzfotz h <v 
[0014] mim2%mcowm. mim 1 iem?)A 

^^^^M^tc^Mn. ?) ^ WMt& c\ b tiP'Ct* h a 

[0015] m&3$&Bi0Bmi** n$a&2 tmn a 

commzxK). tmcDKcDwmizh^A,. mm (m 
m) ^ n^mm^^Lxmm-th^bh^mb^ 

[ooi6] mmAWtemm*. mmitm&A 
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[0017] $mm5$mcomnii. io^tso i 
[0018] mTdM6$m^mi±. fr^m^nm 

£ ISftT A F M fj V + V ) £ ffi&H- %> ii<7)X'<fo 

z\cD£oizm$mzffif&~t&ztiz£K). vv>* 
^~)vmmzm^xh^.~}vmbmm^M±mb em 

[0019] m&miffiBknmut. tmrnemmcoA 

AKmMmtmzpm^mmm.m*tmtzm. mumrn 
-tzzbiFmb**. 

[0020] immsmmco^ma. tmmetmcoA 
FM^^fw^tij^t, tat ea^^^tr 

m-hh^x-hh. ^coxd^z^mmmz-t^co^ 
[0021] m^mnmcomMii. tmmetmcoA 

(10 0) ^)MS?: iiy 'J n 



^m-t&m^Bi/v^yexo i o>mL<iz%tii,z 
R^jtiteflw^ifij-c*) i. «t a tw^r h t mz . mib 

3a*8Ki££ffi# (10 0) ^*Sftffi£fcoJ£*Sft^y 3 
«tl.W H y | j3y<i l 0>^t<ii^tc|nl^ 

3ttQ±mzmijim^v*>wz£ Kfmmnmmco 
cottmmi. &^mrmzfr&-t>m&3mm 

ft&co^X 7 CTM^ttMi 7fy/tl» «r b {z X 0 

jfmuc^, ^u^mm^m^mcomfh^mz 

x\ m^m6-~8$m<r>AFM#>j~u^-zmmzm 
mx < vmt& z\ t j&*nmBfc srs 0 

[0022] 

^»JSr^HT\ Il^(A) Ji^fcSSffiH. mi^ 
(B) tiW^N*-5fe«SaiJi«^:0'C*So *Ii»AF 
M^yfVA*-ioo ti. M"#*>^ioi II^^^io 
1 <^BfcrKtt^*utH^t«IS102 i:. I^^^^IOI ^ 

LxmnzttXdiz&f&ztix^&o m$tmo2 

(103a) a^moA commmtimfa^iz, r^pt 

[0023] mz, ^mmmcDrnwimt: . m2^mio 
cow&mmt<zfe~?xffl i n~t&« m2t / z^^x. 200 1± 
x?-hMux\ m*?-hmffi.m imK)&h-£so 

I (Silicon On Insulator) WfiLX'fo 0 . ^yfW 1 !- 
ffM^W200aS.^^«MMi^200b{i: (10 0) Si 
I^ l 9^-itM^200c{iSiO 2 JirC*S. 

^FgPiOVX^ (Si 3 N 4 M) 214 
3tC7K^j; ate. iI»:^yfl/A'-A7-y7^^ 
211 SrffMt. i*L*X.yf-V^^^fc tT^v^P 
^*-m««200a*fl"i "9-^*>^iH«200ci T'M^fttX >y 

j-y?Lx. t}y^V)^—^9—yx)\<&ffifcth a & 
Itzm^ltZ^Xolz^ ^yfws'-A7-yvx? (Si 

3 N 4 m) 211 ^t^tt*yfl/A'-A7-y201a 
Oll^iiWlt, Si0 2 ^212 ^JjWS. ^ 

t®5^*f«t d *yfi/A'- ;x20ia_h<7);>? 
^-y^x^2ii ^^it^^^ffM^^i+gP 
vx^213 tO^atT^t, isV3>£*)%:&#>* 
l/A'-A7-y201a^Itt}f^ o 
[0024] ^HI6 tC^-T «t 3 tC. 04*C^LfeX5g 
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T-ffMt/iSi0 2 H212 tmST^LfzJMTmLfzm 

>^WS-y^->-201a£FJrM?)l?£ ttx >y -f- 

14. (Ill) ffiCOX-yf-V^OSLffi* 5 (100) ®<o^ 
;*X<O400 IT* Jt^^^TIi 
(111) ItXyfy^jfiL, ^^m. j^iflfl 
202 *«Rl^t:^fRStL5. I«fci:07tStJ:at, 
m^MI»)Si0 2 M212 £Bfc£U <k\*~CfflSlZ7F: 

-txodz, mtaamLxmim (sio 2 m) 222 
H£-£t. mm202 %m< Lxw><tmmz^ mm 

3d#gB204£ K O H7K^?I^TffM t . S^HIO^-T 

J: 0 vx^2u , 213 , mmmim222 , 

■^mM200c^m^LX , AFM*yfJ/A- 210 £^Jj£ 
[0 0 2 5] _ffiC0^ri£*CSS3i§*LfcAFM^y^W^ 

ot^S. &fz. (Ill) ®^^JffltT^#+^^ffM 

lt v cdx\ mtm&ftt^mfcttLxtmfc&tfLZ 

yf - W £ MifXfthti l)AF MM5£ fcfcivr. 

& ^imMmMmmtMzmmL^ > a f 
[0026]^, xmmic&^xte. mmcojoQ 

Mz 3 me&3g*Jtt& a f mt> yf- wwcoi ^Tf# 

w t t v ^ tiK mmm 5 ^ t tzwrnxmizn v 

i: fc: J: 0 . Hlltf) ( A ) — ( C ) kr^TJ; 3 ^#f§& 
«7)5fcSH^l— 4ffl<J0§SB2(Ba, 203b, 203c, 203d£^Tt 

§af mt) y?- w*-£ffiK£m-*-& £ s&fnrtg-c* 

s. 

[00 27] ^m2H]Ef^J^oUTi™-f-^o 131214 

MOMffi (a/StiiZl) 302b m*^W<Offi!l®302a£: 
W^Xte^fUCjfil ^ffitcflM LfcftJilt £ffltf.T V ^ t, 
OT\ *tf>fficomj£(4. miSSHHi:£<l^tT*S. 

LT „ ;<^^jT&^#t3fl302 ^WC3o^ 
13303a, 303b, 303c*#^*CV^ o 

[0028] mz. ^mmmcowm-xm^x \x mrs- 
minz^htzw&JMmizm^xwm-h . xmi&* 
-rx^-bs«4oo imKi^h-^ so imuxfo*). * 

oo) si -cftO. ^O^^W4ooc{iSio 2 b&t#> 

S. r^*«400 ^®^SiN$|411a£tMU 

^®fIiJ^y^ws-yN°^-yvx^4ii 



T^y^p^-yN^-^oia^ffM-r^o vxr, mim 
mMiz^xm^mmz^Lfzwmrmt mmz^ m 
is— mzuz^k-tm^xn^mb. jfcftWfc^tss-s-A 

FM#>^WS"— 410 2ri5. »5 — 021 tC&l^ 

x. m4-mmz^Lfzmimmmcommj:nmco2oo 

d^t^t^^^JSbtl.M(:{i, 400 £ofiF 
#£ftLT^LTV*£. 
[0029] ^HWITIi. 3l^^ioAFM^ 

y ^ w ^ t r v tfs^ mi mmm t nmz 1 — 4 

t^t^^O. Sv^&Mv^ i^v^M^r^cOiM^ 
[0030] ^(cm3^M^J^OV^TlMB>1-rao (M22i7) 

(a) \iw,3mmmc^m\uu j 7fc^mmxhh, 
mmxn. ^#+^502 <v^cD^m503a, 503b, 503c £ 

^#+^502 hiS^-r^ (111) Ii«UcK^ 

WJh^<|5]tT^0. 501 iim#^£^LT^£ 0 
[0 03 1 ] ^Sfe^JtC «t SAFM^yf W^— c^HJg 

•yf^'lt, tab (ill) ffi^^ffi-T^xn 

MT'i 3ji^|B^^oAFMX?yf-^vS-^^tTV i 

S ^\ m 1 ^SfcMat^SS 2 ggjfcffl l -41^ 

iSS^-rSii:3&^rtlB*C*S. ^rfc. IM22^ (B) Ji 

mi2tc7K t fern 2 ^ttw^j&r h m 3 uttM^s^j 

[0032] :*3Ufc0!fc:J:*Uf. ^it^S^IB^. 

[0033] ^^4^M^OV^Tira-r^o EI23JX 
ffS4HSfcM^-rH*C. HI23^ (A) (itWBfffi. IH23^ 
(B) \i^co±mmx$bh 0 i«iIMOAFMX/yf 

U7S-600 tcfcivcti. a^Hfpeii , n-^^^612 , 3c 

[0034] ttz, *mm<7)A F MX? W^— 600 
gP613 ^Mfl.Wayynylftt^lt, Hftj^ 



(6) 



#^9-1 0 5 7 5 5 



rv^Mti ( i o o ) fegmx-fo K> . ^-hmi2 
&%<Dmm%:mififtx$>z> 0 ttz^mei3 &m&t& 
^zmtzmmco^ ^h^^mmm (ioo)i 

fpj^oTV^ffili (111) ISAffiT&S. ^tT^ 
l o>*SA«^L<(«^^«rtrini*c*S. 

[0 0 3 5] S24<7) ( A) Ji, :*^«<^#f^£Jfc*; 
LTTK-rWMIHT-jbO. HI24?) (B) ii*O#ffi0"C 
fe^o ifct024<?D (A) , (B) ^#ML^%^#fg|5 

^Piffl^SiW-S. flfc*U£«fc'3fc:8&#tgP6ii coftas&gp 

tmtfiztix^&o z<vwmi5 commit ( 1 1 1 ) g 
fm-cmti&tixts*). m\m9t&^nA^comm 

616 —619 tmtfL §*1*C V . &fz 4 OCO^|«616 — 

619 coo-htt\iQ~t&2^co&mmi6 ^617 

ti. m#*>^612 j&*£J*SIS613 3&>^®t/S^f|ftI^oT 
£9. fto2o^^^^i«618 fc 619 

tis taiBn-^^612 frms&ij\inbmw.<7)jj\in$:\in^ 

*£fWl620 im&ZtLX^&. 

[0036] mz. ZcoXd &ffiJ&W3SttWtefl&S A 
F M# yf- c^BSfefcrov^-CSiW-S . HI25— EI30 
ti^JfefflcoA f WN-c^f^cDSSBrc*g£ 

^mxh h . * -r^nM^jcoA FM^yfw 

»*r&fc«>, X^-Mifc (100) 

t^i)*>^»<0 10>ft<(K 

inzmm^m&^fot , ms<^mm<i io>il 

ho tfz^ Y )^hMtz^co2}Xcomm.ooW-^\i. — ^a* 

~t&mMtLxmmzti& 0 ^Lxmucommmtif 

500 u mX'fo 9 s i^^>(«fifS5c0^figfc:ffiffl§<lS. 
^1/Zt.fz, ^mcomit^Vaymcom^li. Mtlilv 
mX'hh. 

[0037]^:, [H25^ ( A ) fc^J: 3 ±IBS 

01^721 comm(,zmfci/v?>m22 mono 

ffMOM^U3>^P^722a£^)^& 0 Z\C0m. 

mtmitis y 3 y^ng^a j; o »>72i kh^im 

^x-yf^mfctJ:! 1325^ (A) , (B) 

iz^xoiz^ nmnm£e>mm5 zmm-h, z\co 
xm&ztLt din isAffi3&«jtas-r4. 



[0038] m26(,Z^X o HafP715 <7)^® 

^il*K&^PM^M«i£M720 ^ffMtl.„ PS^fi 

tlfty'J 3yKH§PaS722a£0^jfflKW 
IzMfcZti&fzZb^ mzHZ7Fr$-&5iiZ^ DagP715 cOfiM 
MHl^y nyi|724 ^ffM^ft&o ^ity'Jny 
$1722 £MIILfc«. fnEBMfc^UnvJK^ 

y/(RiE) &Ui£fflm: J: 0 . m&dz^tX o 
^ iffi^M^J^MK^y 3^^3725 

[0039] s«S*tt8Kx.y^y^«ya*m 
\tpm^mmmr2o imit&tLX^&titb. 

^X >y ^ y i/COX >y f - y - h &{&T~t &COX\ IS 

Miti/v^ymcotfyxmmm. 

ifr<M4k$ti%:^coX\ Lxm^Oiz^X o tc N 

[0040]^:, fris 
£>3fe#J£tf 5 J: 3 ML, R I EWMdzX ^OmimM 

ny^MHrri»^i:tcj;0. *ll»J<7)AFM^y^ 

[004 1 ] i^tC g|25— IM30^^t/t^4ll^J^ 
fflSt. 031t^" «t -3 ^821 cSD^ffitS^>-U 

mz. Z\fi£~?X7tLXRI 

Ernzx*) s«82i ^M^i4x y^yymm-h z\biz 

[0042] ifcfcl. X7fy/7X^tlffll^lj[:y>J 
r?y^827 ^K^tJtS. ^^S^^MSS-r^- 

«oWHfciwb^U3v«828 ^rffM-ra. mz, mtm 

IB825 ^±ffi^M$ixTV^Mlb^ 1 J3>'M822 
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®825 cr>±Mc7)&.z/Vayfim&LZ^^CD~€\ 033^ 

mz^ pm^mmmmm^fo ^ t^xK) . 034 
iz^xoiz^ mmmzpm^mm^ms2o ^mtm 

[0043] mz, mmLfzmmm25 <mms u a 
>m82& zmzttim. mum^^^^y^mm^n 
o^tizx*)^ M35(,z7Frt£ $ tc. H4 mmm^wm.-^ 

Ltzmmffikhnmz, mityv^ym^^xmm 

biz**), mmz^xoiz^ mkm<?)^fzm\mit 
m&t&. m25^m3ot,z^LteMmm:b3:< 

MMco A F m% y f- w s*— £ . 

[0044] ifcfcl. ^5ii»0^tIBet^ 0 

[0045] ifcfc. ^4: 3 sSr«c^m<?3«Bi^ 
KOWC, 037<7) (A) — (C) OHIgi^fflUT 

iMfnMz^wxwm-th . 031— 036fc:£^LfcK3i 
^tcfctt^ 0341^ Lfclg^-CiRT L£f£. 037<?) 

925 cDMjtmmhti6mmcDmzt,zB$LLf^. mx 
^m925 (nmmzffi&Ltzniki'V^ymm*^/^' 
yyymth» acwc. 7* m^xmrqm 

m4^5^J^MB^^ff^J^*3V^T^t^h 
037^ ( B ) \iZ7ktk o ^ft^®925 <?D5^*&Wifc: 
»Jh |5l«««a?rM-r- fc fc: ± 0 . 037O ( C ) 
[0046] 

&CDT\ WaW-C89t*0> fcfcfc & =Sr A 

kffif&nmt lx^&cdt\ frm^mcombtfmmz 



b i^AFM^yfWN-^Mtl £ . If5t<ll4 

^mnrz^^zhmm^^t&^comm^mmmm^z 
mmzmm z-£&zt t^rm b%K>. mmmzwm 
cDMrn^mzcAFM^yi-u^-zmmT^ & * tm 
m^tmco^mizxtiif, if^ii i— 4ie«^AFM^ 

Zbimmb%:&. 

[0047] mimetmcommzxtuf. sksrasaas 
t>mMizm*K)&^m&Q±mmmmb ttzmm 

)vm>mz$5 n&wMmmcDttMm&fa±~t h mmn a f 
m% y^-v>\-*w&th c\bi$x% h 0 tfzmam7 

^utmAmzm^mmn^m^mzm^x^h^ 
x\ msm 6 mmcoA f m% wn-j § ^t^b 

4^^i^m^^^i«^fl^. g[4^riftico^«SP(iK 

mfrt>&ifz>Ji*mi>%}m£ Onn^mco^mz^mx 
z&imizmm-t&xoffi&tLx^&cox. m&mm 
&-m\in±z-&& <r s . mztfzm$zm9$m 
cDgffllzxtnf, Frfti?m0fflfi&J3\fn£. <o l o> 

^L<teZtLf,z^m%&3M( l zWA,X^&C0X\ JJE4 
[M^m#^IM] 

[®1 ] AFM^yf 1/^-^ 1 »J 

£^^mmmm/u^-^&cD&±mxfo& 0 
[02iiai iz&Ltim i mm<DWgm£*mw?& 

fzbbcoWmxMZ^mxfo h . 

[03] 02tet^MitX^M<MitXa^^-r0 

[04] H3fc^Lfc»rDgfc:«<WSXSt^rH 
[05] 04t^L£SeiI^^<lBiX^£^0 

[06] 05^7Kt^MjtX^M<M?tX^Sr^;-r0 

Xfo h o 

[08] m7 itz^LtzwmMizMKwmMz^-tm 

Xfo6 a 

[09] H8fc^L3t«rDSfc*<wexstj3t« 

Xfo h o 

[010] H9fc^Lfc»TDefc«<»iXSt*^H 
Xfo& 0 
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So 

[012] mi mmm<F>m^*^tmmz*fo & . 

[013] ^2^PJ0IIM^»I.^J60III 
g£*r$1S*C&&. 

[014] Hl3^Lfc«KS(att<«3eiS*33rtH 
•CAS. 

[015] 014^t^M^Xm^<MitX^^7K-r0 

[016] mi^z^Lfzmmj:m^m<mmxM^-tm 
•c*&. 

[017] 016^^ Lf^mmj:m^m<m^j:m^^m 

[018] 017^t^M^X@^<^X^^^0 

"C*&. 

[019] 018^ LtzwmLmzm<mmM*^m 

X'fo&» 

[020] mmzm Lfzwrnnm^mKmrnxM^^-m 

[021] 02O^t^M}tX@^<^itX^^7K-r0 

•c*&. 

[022] »3«ff!&V^co38^«5fefiB»*^«tA: 
0*C*>&. 

[ 023 ] &4 HttWi9*»TffiH&tf iffiia-Cfc & . 
[024] m4^»J<7)^#+^^t£^Wffi0^WI0 

•c*&. 

[025] m4HJfeCTc7)^^^^-ri,^i6^3tX 

[026] 025tet^M^Xg^<MitXg$r7K-r0 
"C&*. 

[027] 026^t^tffira^<M^tXa^^0 

•c*s. 

[028] 027^ t^MitX^^M< MitX^^^0 

•ca>*. 

[029] 028^ t^MitX^^< MitX^^^0 
•CASo 

[030] m29^Lfzmmj:mzm<mmxM^7rstm 

[031] ^4lltfcW^flfi^Jt^*iJi^Sfc«>iO« 

Jtnjfifc^mc&s. 

[032] 031^t^M}tX^^<^itXgSr7K-r0 

"C*£. 

[033] H32^Lfc«txe*att<«3fil!g*^H 

•c*&. 

[034] 033^t^M}tX^^<^X^^7K^0 
[035] H34^UfcMilS(att<»3iIjet33rrH 

"C&S. 

[036] H35^Lfc«XStatt<«3iljg*S^H 

•ca*. 



[037] m5H5^JS.V^^M^^^i™^S^^ 

»3exm*^-0-cA-6. 

[038] ^COAFM^y^WN'-tOi^^^^-r 
[039] 038T-7Kt^^^T^$tl^«^AF 

m # y ^ u y *-sx/* ^r»m* * ^itt^H-c* s . 
[4w>ra] 



100 


AFM*yfl/A- 


101 




102 




103a, 


103b, 103c mm 


104 




200 




200a 




200b 




200c 




201 




201a 




202 




203 


mm 


204 




210 


AFM^yfl/A'- 


211 




211a 


SiNfli 


212 


sio 2 m 


213 




214 




222 


m-itm 


301 




302 




302a, 


302b ^if^fllffi 


303a, 


303b, 303c mm 


400 




400a 




400b 




400c 




410 


AFM^yfl/A- 


411 




411a 


SiNM 


412 


sio 2 m 


413 


mm*?*? 


414 




501 




502 


mam 


503a, 


503b, 503c mm 


600 




611 




612 




613 


saw 


614 
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615 MS 

616 —619 imffi 

620 pmpFMMtimm 

715 mm 

720 pmp^mmm 

721 mm 

722 Ij^y^yl 
722a IfSPgff 

724 Kfc^yayjR 

725 erases 

726 ifyynyl 
815 P!» 



820 PM^f«iScJl 

821 Ml 

822 i^y'Jnyl 

825 mmm 

826,827,828 BHfci' U 3 Vft 
915 DflfP 

920 pw^mmmm 

921 

925 mmm 

928 IMfc^yaVK 

929 7*M/^MR 



[HI] 



[BI2] 




100: AFMfl>f 
101 :H»1»i 



102:i?OT 

103a,103b.103c:*fi 
104: 



200a 

=4^ 



2lla 



200c 



^200 



200: hSfe 

200a: * > r \s*-J&$W*. 

200b:^«Jf&£«* 



[H5] 



201a 

-4— 



200 b 

200c: tt 9 
211 a: s i nR 
214:£J#SIS^** 



213 
212 



[H7] 



213 
202 



[H3] 



310] 



201a: * ^tk/^^-y 
211: *y*-i»*—'i9—y~rx* 



11 201a 



212: S i o 2 !H 



-212 



201 



y~203 



-210 



204 



210: AFM*>f-u^- 
203:38S 
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me: 



201 202 jC^213 
\ V| ^212 



201 : 
202: 



[08] 



222 



214 

222:SfcfbJBI 



[014] 



401a 411 

'^ v ^7 400c 



411 lay^w*— — # 



[1219] 



[01 1 ] 



213 
222 



203a 



-T- 
200c 



214 

204 : 



mi 7] 

5#2 



401 Wt*AT™ 



mi 8] 



401 jr~™ 

S ^-402 




[01 3] 



[015] 



[mi 6] 



414- 



41Ja 



ZZ2 f ZZZ 
400c 



400b 



400 



401a 411 



.412 



401a 
— i 



413 
412 



41 2 : S i 0 2 Bft 



413 



400: ^^-^ffi 400c: -tHSU£ 

400a: * > f i"<-JBR«* 41 1 a: S I Nl 
400b:S^^^« 414 : * * 



(11) 



#^9-1 0 5 7 5 5 




724 
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[®3 1 J 



.-827 



822 821 : W&l 

B22:Sft> ') 3 >R 
825: 

825 827: gtffcv ')=vR 



-821 



[1334] 



815 ^820 



825- 



820: pm^fttttetUB 



-826 



[032] 



825 




|^828 









[S3 6] 



-826 



[038] 



-1103 



(A) 



1101 



-1103 



(B) 



J \~1l02a 

J3±3 J 



(O 



/> -1103 

L^1102b 



(D) 



^1104 
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(A) 



925 ~ 926 929 



[133 7] 



-920 



.~921 



91 5: PflSIS 

920- P&ITO4fe&tfeJa 
921 :££ 
925: tttt^fe 
-925 928: 8Mb ■> 

929: 7* hu->** h|g 



(B) 



(C) 



(A) 



(B) 



(C) 



[039] 
1203 
-1202 



-1201 



<J^H203 
1202 



1201 

1202:#*HB 
1203: 



1201 



1201 




